Introduction {#sec1-0300060519863497}
============

Malnutrition or poor dietary habits are harmful for everyone, but elderly people are particularly susceptible to the negative consequences of being poorly nourished. Malnutrition is defined as insufficient, excessive, or imbalanced consumption of nutrients; it is a persistent problem worldwide that is more widespread among elderly people than in other adults.^[@bibr1-0300060519863497]^ It is important to consume a wide range of nutrients in appropriate quantities to maintain good health.^[@bibr2-0300060519863497],[@bibr3-0300060519863497]^ Poor eating habits can alter health, mood, actions, and emotions.^[@bibr4-0300060519863497]^ Some diseases, like infections and cardiovascular diseases, are mainly caused by malnutrition in developed nations.^[@bibr5-0300060519863497][@bibr6-0300060519863497]--[@bibr7-0300060519863497]^ Over the past few decades, health-related quality of life (HRQOL) has received growing attention as a tool for measuring health outcomes. At present, to evaluate nutrition status, a combination of nutritional assessment instruments can be used, such as the Mini Nutritional Assessment (MNA).^[@bibr8-0300060519863497]^ The MNA was established in 1994 as a noninvasive and consistent standard tool designed to evaluate nutritional status in elderly people.^[@bibr8-0300060519863497][@bibr9-0300060519863497]--[@bibr10-0300060519863497]^

The number of elderly people has grown in many countries as a consequence of advances in medical technology and health care systems.^[@bibr11-0300060519863497],[@bibr12-0300060519863497]^ According to the World Health Organization definition, people in developing countries aged over 60 years are referred to as elderly adults.^[@bibr13-0300060519863497]^ Factors including sensory losses, anorexia, digestive problems, chronic and acute diseases, and polypharmacy may lead to poor dietary intake in elderly people and a high risk of malnutrition.^[@bibr14-0300060519863497][@bibr15-0300060519863497]--[@bibr16-0300060519863497]^ A candidate scoring system that has been well-documented is the 36-item Short Form Health Survey (SF-36).^[@bibr17-0300060519863497][@bibr18-0300060519863497]--[@bibr19-0300060519863497]^ As a population, older adults are predisposed to age-related diseases, functional deficiency, and lower physical activity levels, which could interfere with maintaining an ideal nutritional status. The notion that nutritional status is a critical element in healthy aging among community-dwelling elderly people has been proposed in several studies.^[@bibr17-0300060519863497],[@bibr20-0300060519863497],[@bibr21-0300060519863497]^ Previous studies have indicated that nutrition status is related to depression, malnutrition, and HRQOL, such as among elderly Nepali and Iranian patients.^[@bibr22-0300060519863497],[@bibr23-0300060519863497]^

In this study, we aimed to evaluate the association of malnutrition with HRQOL, disability, and limitation among elderly people in Iran. Therefore, we assessed factors of HRQOL and nutritional status in elderly people using the SF-36 and Mini Nutritional Assessment (MNA), to determine the associations between HRQOL and malnutrition in elderly Iranian participants.

Materials and methods {#sec2-0300060519863497}
=====================

Participants and data collection {#sec3-0300060519863497}
--------------------------------

To assess HRQOL in older Iranian adults, a nationwide cross-sectional study was conducted in Iran from January 2012 to January 2013, including male and female individuals over 60 years of age. Participants were randomly selected in three phases from the most populated cities in Iran (Hormozgan, Alborz, West Azerbaijan, North Khorasan, and Sistan-Baluchestan) using a stratified sampling method. A total 109 health care centers (about 22 centers in each city) were carefully chosen by means of cluster sampling. Signed informed consent forms were obtained from all participants. Valid and reliable data were then collected from participants using a questionnaire. In the first part of data collection, demographic characteristics including sex, age, current employment, marital status, education, place of residence, and ethnicity were obtained by means of a suitable survey. Family information included both demographics and health status of the family as well as nutritional habits. Inclusion criteria were age over 60 years, no serious diseases like cancer, heart diseases, or stroke over the previous 2 years. Exclusion criteria were age less than 60, being vegetarian, having serious diseases, stroke, or myocardial infarction in the previous 2 years. The second part of the questionnaire comprised items regarding socioeconomic variables. Data were collected by health care practitioners in health centers attended by elderly participants. In cases where a participant could not attend a health center, data collection was completed by health care practitioners in the patient's home.

SF-36 and scoring {#sec4-0300060519863497}
-----------------

The SF-36 is used to assess HRQOL across eight domains of both physical and emotional health.^[@bibr17-0300060519863497],[@bibr24-0300060519863497]^ The SF-36 scoring system involves 36 questions, 35 of which are categorized within eight scales: (1) physical functioning (PF) includes 10 questions related to the physical requirements of daily life; (2) role-physical (RP) is a four-item scale that assesses the level of limitation in physical capabilities and activity; (3) bodily pain (BP) is a two-item scale to estimate the level of pain in the last 4 weeks and the degree of interference with regular occupational activities; (4) general health (GH) includes five items to assess the individual's perception of their overall health; (5) vitality (VT) addresses feelings of energy and fatigue using four questions; (6) social functioning (SF) is a two-item measure assessing the range and quantity of time spent with family, friends and other social interactions during the previous 4 weeks, as related to difficulties with physical or emotional health; (7) role-emotional (RE) evaluates the extent of emotional issues restricting occupational activities, and (8) mental health (MH) is a five-item scale that mainly assesses mental states of anxiety and depression.^[@bibr24-0300060519863497],[@bibr25-0300060519863497]^ The scales of the SF-36 are further condensed into two dimensions, with four included in the Physical Component Summary (PCS) dimension and the other four in the Mental Component Summary (MCS) dimension ([Figure 1](#fig1-0300060519863497){ref-type="fig"}). The total scores for the SF-36 provide an accurate numerical measure of the scale components.

![Initial model for scores of the 36-item Short Form Health Survey (SF-36). Oval shapes include SF-36 physical and mental health-related elements; rectangle-shaped boxes represent contain the eight scales of the SF-36.^[@bibr19-0300060519863497]^](10.1177_0300060519863497-fig1){#fig1-0300060519863497}

Mini Nutritional Assessment (MNA) and scoring {#sec5-0300060519863497}
---------------------------------------------

We used the MNA to assess nutritional status among our participants. The MNA is a rapid nutritional assessment tool for elderly people aimed at determining those at the risk of malnutrition. The MNA includes two sections: screening and evaluation.^[@bibr26-0300060519863497]^ The MNA covers 18 items, with a total score of 30 points. Scores ≥24 points are considered to indicate normal or good nutritional status, 16 to 23.5 indicate risk of malnutrition, and scores \<16 indicate malnourishment.^[@bibr26-0300060519863497],[@bibr27-0300060519863497]^

Statistical analysis {#sec6-0300060519863497}
--------------------

Outcomes of the current study were analyzed using SPSS software version 16 (SPSS, Chicago, IL, USA) and Stata 8 (StataCorp LLC, College Station, TX, USA). Mean and standard deviation (SD) and frequency and percentage were reported in descriptive statistics. The chi-squared test, Fisher exact test, independent *t*-test, and analysis of variance were used in the analyses. Pearson correlation was used to examine the relationship between subgroup scores of the MNA and SF-36. We used a multivariable linear regression model to evaluate the relationship between sociodemographic variables and each SF-36 subgroup; ordinal regression was used to evaluate the association between physical and emotional aspects of HRQOL and the MNA. P-values \<0.05 were considered significant. For linear regression, we used three models: model I (crude model), model II (adjusted for age and sex), and model III (adjusted for age, sex, education level, occupation, marital status and urban or rural residence).

Ethics approval and consent to participate {#sec7-0300060519863497}
------------------------------------------

All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional and national research committees and with the 1964 Helsinki declaration and its later amendments, or comparable ethical standards. The Endocrine and Metabolism Research Center of Tehran University of Medical Sciences allocated the ethics approval code 1395.00133 to the current research. All authors participated sufficiently in the work to take public responsibility for the appropriate portions of the content.

Results {#sec8-0300060519863497}
=======

Of the 1350 included participants, 642 (47.6%) were men and 708 (52.4%) were women. Participants' mean age was 69.1 years; 688 (51%) participants were living in urban areas. A total 952 (70.5%) were married and 363 (26.9%) were single. Of the total, 97.2% of participants had children and 2.7% had no children. A total 856 (64.1%) of participants did not receive any pension benefits. Residence, marital status, education, and occupation showed significant differences among the three groups according to nutritional status (normal, risk of malnutrition, and malnutrition), shown in [Table 1](#table1-0300060519863497){ref-type="table"}.

###### 

Sociodemographic characteristics of the study population, distributed by nutritional status.

![](10.1177_0300060519863497-table1)

                                  Nutritional status                               
  ------------------------------- -------------------- ------------- ------------- -----------
  Sex                                                                              
   Male                           326 (52.8%)          159 (39.1%)   23 (51.1%)    \<0.001
   Female                         292 (47.2%)          248 (60.9%)   22 (48.9%)    
  Age                             67.3 (11.5)          68.7 (11.3)   71.7 (13.6)   0.008
  Residence                                                                        
   Urban                          490 (59.8%)          179 (42.3%)   19 (42.2%)    \<0.001
   Rural                          329 (40.2%)          244 (57.7%)   26 (57.8%)    
  Marital status                                                                   
   Married                        640 (75.1%)          285 (64.2%)   27 (56.3%)    \<0.001
   Widowed                        194 (22.8%)          150 (33.8%)   18 (37.5%)    
   Other (separated, single)      18 (2.1%)            9 (2%)        3 (6.2%)      
  Family composition                                                               
   Living alone                   67 (8%)              47 (10.6%)    4 (8%)        0.002
   Living with spouse             592 (70.8%)          278 (62.6%)   25 (51%)      
   Living with others             177 (21.2%)          119 (26.8%)   20 (41%)      
  Housing status                                                                   
   Own                            801 (94.1%)          410 (92.1%)   47 (94%)      0.383
   Rent                           50 (5.9%)            35 (7.9%)     3 (6%)        
  Education                                                                        
   Illiterate                     512 (60.2%)          335 (75.3%)   41 (82%)      \<0.001\*
   High school diploma or below   314 (36.8%)          106 (23.8%)   9 (18%)       
   College or university          25 (3%)              4 (0.9%)      0 (0%)        
  Occupation                                                                       
   Unemployed without pension     419 (49.6%)          294 (67%)     41 (82%)      \<0.001\*
   Employed without pension       76 (9%)              24 (5.5%)     2 (4%)        
   Unemployed with pension        305 (36.1%)          115 (26.2%)   7 (14%)       
   Employed with pension          45 (5.3%)            6 (1.3%)      0 (0%)        
  Pension                                                                          
   Yes                            350 (41.4%)          318 (72.4%)   43 (86%)      \<0.001
   No                             495 (58.6%)          121 (27.6%)   7 (14%)       
  Insurance                                                                        
   Yes                            818 (95.8%)          431 (96.6%)   47 (94%)      0.578
   No                             36 (4.2%)            15 (3.4%)     3 (6%)        

Data are presented as mean (SD) or number (%).

Mean scores for the eight scales of the SF-36 are shown in [Table 2](#table2-0300060519863497){ref-type="table"}. The mean SF-36 component scores were significantly different among the three groups, according to MNA score. For the PCS, mean scores (SD) were 44.1 (9.7), 36.5 (9.3), and 29.0 (7.7) for the normal, at-risk, and malnourished groups, respectively (P ≤ 0.001); for the MCS, these were 47.1 (9.4), 40.7 (10.1), and 34.8 (10.3), respectively (P ≤ 0.001). If the other SF-36 scales were taken into the account, considerable dissimilarity was detected among elderly participants who were well nourished, those at risk of malnutrition, and those who were malnourished ([Table 2](#table2-0300060519863497){ref-type="table"}).

###### 

Mean scores for Short Form-36 (SF-36) Health Survey scales according to nutritional status.

![](10.1177_0300060519863497-table2)

  SF-36 scales                                        Nutritional status                               
  --------------------------------------------------- -------------------- ------------- ------------- ---------
  Physical functioning                                43.4 (10.2)          36.5 (10.5)   27.8 (10.8)   \<0.001
  Role-physical                                       47.7 (11.5)          40.3 (11.8)   33.3 (8.4)    \<0.001
  Bodily pain                                         48.3 (10.9)          40.4 (9.6)    34.5 (5.0)    \<0.001
  General health                                      44.7 (9.2)           36.0 (8.8)    27.9 (6.8)    \<0.001
  Vitality                                            50.0 (10.5)          41.6 (10.2)   35.0 (8.2)    \<0.001
  Social functioning                                  42.7 (4.8)           39.9 (5.7)    35.4 (6.4)    \<0.001
  Mental health                                       48.0 (12.1)          39.8 (14.0)   32.7 (13.0)   \<0.001
  Role-emotional                                      44.7 (10.8)          36.7 (11.4)   28.6 (10.8)   \<0.001
  SF36, Physical component summary (PCS) (0 to 100)   44.1 (9.7)           36.5 (9.3)    29.0 (7.7)    \<0.001
  SF36,Mental component summary (MCS) (0 to 100)      47.1 (9.4)           40.7 (10.3)   34.8 (10.1)   \<0.001

Data are presented as mean (SD).

The estimated correlations between factors of HRQOL on the SF-36 and MNA total scores are shown in [Table 3](#table3-0300060519863497){ref-type="table"}. Although correlation coefficients were slightly lower for the SF and MH scales, MNA total scores were well correlated with all SF-36 scales ([Table 3](#table3-0300060519863497){ref-type="table"}).

###### 

Correlation between scales of the 36-item Short Form Health Survey (SF-36) and scores of the Mini Nutritional Assessment (MNA).

![](10.1177_0300060519863497-table3)

  SF-36                                     MNA    P-value
  ----------------------------------------- ------ ---------
  Physical functioning                      0.44   \<0.001
  Role-physical                             0.40   \<0.001
  Bodily pain                               0.44   \<0.001
  General health                            0.55   \<0.001
  Vitality                                  0.47   \<0.001
  Social functioning                        0.37   \<0.001
  Mental health                             0.39   \<0.001
  Role-emotional                            0.44   \<0.001
  SF-36, Physical component summary (PCS)   0.49   \<0.001
  SF-36, Mental component summary (MCS)     0.40   \<0.001

Correlation coefficient: \<0.3, weak; 0.3--0.7, moderate; \>0.7 strong.

Results of linear regression analyses in the three models to identify associations among the different subscales of HRQOL on the SF-36 are presented in [Table 4](#table4-0300060519863497){ref-type="table"}. In summary, the outcome indicated that after adjusting for other variables, the effect of malnutrition still remained ([Table 4](#table4-0300060519863497){ref-type="table"}). It can be seen that there was a negative association of malnutrition with HRQOL in all participants. The SF-36 scales PF, RP, GH, MH, SF, RE, and VT and total scores for PCS and MCS showed significant positive correlation with malnutrition in the three models. The standardized beta coefficients of PCS were as follows: Model I = 1.35, Model II = 1.27, and Model III = 1.14; for MCS, these were 1.11 in all three models. P-values and correlation coefficients are given in [Table 4](#table4-0300060519863497){ref-type="table"}.

###### 

Association of health-related quality of life and nutritional status among older people in linear regression models.

![](10.1177_0300060519863497-table4)

  Scales of the 36-item Short form health survey (SF-36)   Nutritional status                   
  -------------------------------------------------------- -------------------- ------- ------- ---------
  Physical functioning                                                                          
   Model I                                                 1.32                 0.087   0.444   \<0.001
   Model II                                                1.23                 0.084   0.414   \<0.001
   Model III                                               1.13                 0.092   0.377   \<0.001
  Role-physical                                                                                 
   Model I                                                 1.31                 0.098   0.401   \<0.001
   Model II                                                1.29                 0.098   0.394   \<0.001
   Model III                                               1.15                 0.107   0.347   \<0.001
  Bodily pain                                                                                   
   Model I                                                 1.29                 0.087   0.438   \<0.001
   Model II                                                1.22                 0.085   0.414   \<0.001
   Model III                                               1.13                 0.092   0.380   \<0.001
  General health                                                                                
   Model I                                                 1.51                 0.074   0.554   \<0.001
   Model II                                                1.46                 0.073   0.538   \<0.001
   Model III                                               1.39                 0.079   0.507   \<0.001
  Vitality                                                                                      
   Model I                                                 1.42                 0.086   0.474   \<0.001
   Model II                                                1.37                 0.085   0.458   \<0.001
   Model III                                               1.33                 0.092   0.445   \<0.001
  Social functioning                                                                            
   Model I                                                 0.551                0.045   0.373   \<0.001
   Model II                                                0.542                0.045   0.367   \<0.001
   Model III                                               0.518                0.049   0.351   \<0.001
  Mental health                                                                                 
   Model I                                                 1.41                 0.110   0.388   \<0.001
   Model II                                                1.39                 0.110   0.381   \<0.001
   Model III                                               1.29                 0.120   0.351   \<0.001
  Role-emotional                                                                                
   Model I                                                 1.41                 0.093   0.442   \<0.001
   Model II                                                1.38                 0.093   0.432   \<0.001
   Model III                                               1.39                 0.100   0.435   \<0.001
  SF-36, Physical component summary (PCS)                                                       
   Model I                                                 1.35                 0.079   0.485   \<0.001
   Model II                                                1.27                 0.077   0.459   \<0.001
   Model III                                               1.14                 0.084   0.408   \<0.001
  SF-36, Mental component summary (MCS)                                                         
   Model I                                                 1.11                 0.083   0.399   \<0.001
   Model II                                                1.11                 0.084   0.397   \<0.001
   Model III                                               1.11                 0.090   0.394   \<0.001

Model I: crude, Model II: adjusted for age, sex. Model III: adjusted for age, sex, education, occupation, marital status and urban/rural residence.

Results of ordinal regression confirmed the effect of poorer nutritional status leading to poorer HRQOL ([Table 5](#table5-0300060519863497){ref-type="table"}). It can be concluded that malnourished elderly people have significantly worse mental and physical aspects of HRQOL in comparison with their well-nourished and at-risk counterparts. Malnutrition negatively affected both the mental and physical components of the SF-36, as compared with participants at risk of malnutrition and those with good nutritional status.

###### 

Association of health-related quality of life and nutritional status among older people in ordinal regression.

![](10.1177_0300060519863497-table5)

  Dependent variable and factors             Odds ratio   P-value   95% confidence interval   
  ------------------------------------------ ------------ --------- ------------------------- ------
  Quality of life parameters                                                                  
   SF-36, Mental component summary (MCS)     0.94         \<.001    0.92                      0.95
   SF-36, Physical component summary (PCS)   0.92         \<.001    0.9                       0.93

Dependent variable: nutritional status according to Mini Nutritional Assessment (MNA) groups. Factors: mental and physical components of the 36-item Short Form Health Survey (SF-36).

Discussion {#sec9-0300060519863497}
==========

Quality of life has received increasing attention owing to its effects on health.^[@bibr28-0300060519863497][@bibr29-0300060519863497]--[@bibr30-0300060519863497]^ In the current study, we assessed HRQOL among 1350 elderly Iranian adults in relation to nutritional status estimated using the MNA. To our knowledge, there are no similar studies on the association between HRQOL and risk of malnutrition in Iranian elderly populations. HRQOL was evaluated with the SF-36 questionnaire, an extensively used general health status measurement tool.^[@bibr31-0300060519863497]^ Results from other smaller studies^[@bibr32-0300060519863497][@bibr33-0300060519863497]--[@bibr34-0300060519863497]^ have demonstrated an association between the risk for malnutrition and lower HRQOL. One study reported no clear association between malnutrition and HRQOL in hospitalized elderly adults.^[@bibr35-0300060519863497]^ Our study revealed that malnutrition was extremely prevalent in our geriatric population. The proportion of individuals found to be at risk of malnutrition or who were malnourished was in accordance with other published works.^[@bibr36-0300060519863497][@bibr37-0300060519863497][@bibr38-0300060519863497]--[@bibr39-0300060519863497]^ We found statistically significant differences among the three categories of nutritional status according to MNA score for residence, marital status, education level, and occupation, similar to other studies.^[@bibr40-0300060519863497][@bibr41-0300060519863497]--[@bibr42-0300060519863497]^ In contrast to well-nourished participants, those who were malnourished or at risk of malnutrition had considerably poorer HRQOL scores, mainly in the PF and RP scales. These findings regarding HRQOL confirm that these subscales are the most greatly influenced by malnutrition.^[@bibr22-0300060519863497],[@bibr34-0300060519863497],[@bibr43-0300060519863497][@bibr44-0300060519863497]--[@bibr45-0300060519863497]^

It has been shown that rural or urban residence could have an impact on nutritional status.^[@bibr46-0300060519863497],[@bibr47-0300060519863497]^ Some related research results have indicated that people living in very remote areas are substantially more susceptible to being malnourished.^[@bibr48-0300060519863497],[@bibr49-0300060519863497]^ Moreover, reports have indicated that place of residence could have an impact on malnutrition via body mass index (BMI)^[@bibr50-0300060519863497][@bibr51-0300060519863497][@bibr52-0300060519863497]--[@bibr53-0300060519863497]^ or deficient protein--energy consumption, such as is common in rural elderly residents of southern India.^[@bibr54-0300060519863497]^ This is contrary to results demonstrating that poor nutritional status is commonly observed among elderly people living at home in both rural and urban areas.^[@bibr55-0300060519863497]^ The relationship between BMI and HRQOL has been examined among elderly men and women, showing poorer HRQOL in both overweight and malnourished individuals.^[@bibr56-0300060519863497],[@bibr57-0300060519863497]^ HRQOL in obese individuals could be adversely affected in association with comorbid conditions, particularly pain;^[@bibr58-0300060519863497]^ however, possible explanations for low HRQOL amongst participants with low BMI are principally related to their increased risk of malnutrition.

Our findings revealed that HRQOL was considerably reduced in elderly people with poor nutritional status. As predicted, participants who were at risk of malnutrition or malnourished presented worse HRQOL, according to PCS and MCS scale scores. Similarly reports have identified a connection between HRQOL and dietary status in older hospitalized individuals.^[@bibr39-0300060519863497]^ The outcomes of linear regression analyses in the three models in our study generally supported these results. As shown in [Table 4](#table4-0300060519863497){ref-type="table"}, global scores of nutritional status are certainly important for estimation of HRQOL. Using several regression models to examine the independent scales that make up the PCS and MCS will be helpful in correlating nutritional status with HRQOL. Dietary intake and mobility are critical for health, as shown by Perry and Donini.^[@bibr59-0300060519863497],[@bibr60-0300060519863497]^ MNA scores showed substantial similarity with those of the SF-36, suggesting that nutritional status may be an important influencing factor on HRQOL. Patients who were categorized as malnourished or at risk of being malnourished according to MNA and SF-36 scores had considerably inferior HRQOL in comparison with well-nourished individuals, from both physical and mental perspectives.

In summary, our study made clear the relationship between malnutrition and HRQOL in our elderly Iranian participants. Factors that affect HRQOL, such as age, residence, marital status, family composition, housing status, education, occupation, receiving a pension, and having insurance appear to be important elements in determining HRQOL.^[@bibr61-0300060519863497]^ These factors could possibly play a role in nutritional status with respect to BMI and muscle strength.

Conclusions {#sec10-0300060519863497}
===========

In the current study, we found that malnutrition is clearly related to poorer HRQOL in older people. Statistical analyses revealed the highest impact on HRQOL was related to functional and nutritional status. Our findings strengthen the evidence regarding the role of diet as being crucial to improving HRQOL. Greater interventions are needed, to attain the goal of further enhancing HRQOL among elderly adults.
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